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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for precoating 
a fusion spliced part capable of obtaining the long-term reliability 
of optical fibers. 

SOLUTION: The precoating of the fusion spliced parts 12 of the 
optical fibers in this method is executed by removing the coating 
layers 3 at the respective terminal parts of a pair of the optical 
fibers formed by putting the coating layers 3 on the optical fibers 2 
for a prescribed length to form exposed parts 4 of the optical 
fibers, fusion splicing the front ends of these exposed parts 4 to 
form the fusion spliced parts 1 2 of the optical fibers and to form a 
pair of the optical fibers to a piece of the optical fiber, then coating 
the fusion spliced parts 12 of the optical fibers with a resin 7 and 
curing this resin 7. In such a case, the fusion spliced parts 12 of 
the optical fibers described above are held horizontally and are 
embedded into the resin 7 packed in a resin container 10, by which the fusion spliced parts 12 of the 
optical fibers are precoated with the resin 7 before this resin coating. 
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(57) [Abstract] 

(There is an amendment. ) 

[Problems to be Solved by the Invention] 

recoat method of optical fiber melt adhesion connector which 
can acquire long term reliability of optical fiber strand 
isoffered. 

[Means to Solve the Problems] 

Putting coating layer 3 to optical fiber 2, specified length 
removing aforementioned coating layer of each end part of 
optical fiber strand of pair which becomes, afterpassing 
optical fiber melt adhesion connecting step where it forms 
optical fiber exposed part 4, melt adhesion connects the ends 
of this exposed part 4 and forms optical fiber melt adhesion 
connector 12, designates optical fiber strand of 
theaforementioned pair as one optical fiber strand, passing by 
resin coating process which covers resin 7 in optical fiber 
melt adhesion connector, Regarding to recoat method of 
optical fiber melt adhesion connector which does resin curing 
process whichhardens this resin 7, before aforementioned 
resin coating process, keeping optical fiber melt adhesion 
connector 12 of aforementioned optical fiber strand in 
horizontal state, embedding doing in resin 7 which is filled 
inside resin container 10, in this optical fiber melt adhesion 
connector recoat method 0 of optical fiber melt adhesion 
connector which resin 7 preparatory is covered 
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[Claim(s)] 
[Claim 1] 

Putting coating layer to optical fiber, specified length 
removing aforementioned coating layer of each end part of 
optical fiber strand of pair which becomes, it forms optical 
fiber exposed part, 

melt adhesion connecting ends of these optical fiber exposed 
part, after passing optical fiber melt adhesion connecting step 
which forms optical fiber melt adhesion connector, designates 
optical fiber strand of aforementioned pair as one optical fiber 
strand, 

Passing by resin coating process which covers resin in 
aforementioned optical fiber melt adhesion connector, 

After that, regarding to recoat method of optical fiber melt 
adhesion connector which does resin curing process which 
hardens this resin, 

After aforementioned optical fiber melt adhesion connecting 
step before aforementioned resin coating process,keeping 
optical fiber melt adhesion connector of aforementioned 
optical fiber strand in horizontal state, embedding doing in 
aforementioned resin which is filled inside resin 
container,preparatory it covers resin in this optical fiber melt 
adhesion connector recoat methodo of optical fiber melt 
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adhesion connector which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention melt adhesion connector of optical fiber 
exposed part* namely optical fiber which administers melt 
adhesion connection re-is covered regards (recoat ) method 
which with the resin. 

[0002] 

[Prior Art] 

As shown in Figure 6, in optical fiber 2, 2, putting coating 
layer 3 s 3 which consistsof for example ultraviolet light 
curing resin etc, melt adhesion you connect optical fiber 
strand 1, 1 of pair whichbecomes, specified length removing 
coating layer 3 * 3 first in end part of theaforementioned 
optical fiber strand 1,1, with state which forms optical fiber 
exposed part 4* 4, afterthat, faces ends of these optical fiber 
exposed part 4 S 4, This section heating portion which it faces 
with dischargeheating or other method, melt adhesion 
connecting, it forms optical fiber melt adhesion connector 12. 

This kind of step is named optical fiber melt adhesion 
connecting step. 

[0003] 

Well, this way melt adhesion being connected, it is necessary 
in optical fiber melt adhesion connector 12 of optical fiber 
strand 1 which has become one, for second time, to cover the 
uncured resin 7 in outside, to harden this and to form 
re-coating layer 8, re-toprotect optical fiber melt adhesion 
connector 12. 

For that, work of showing aforementioned optical fiber strand 
1 in Figure 7* Figure 8 making use of die 5 and resin curing 
vessel 9 of semi- dividing typewhich formed insertable resin 
pool part 6, is done. 

[0004] 

As namely, shown first in Figure 7, above-mentioned sort 
insertion it does optical fiber strand 1 where melt adhesion 
connection is administered, in resin pool part 6 of 
aforementioned die 5, in aforementioned resin pool part 6, for 
example ultraviolet light curing resin or other uncured resin 7 
is filled with this state. 

[0005] 

In this way, end side (In Figure 7, portion of a ) of optical 
fiber melt adhesion connector 12 from state which embedding 
is done, moves die 5 to lengthwise direction (Here one arrow 
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direction) of optical fiber strand 1 relatively inaforementioned 
resin 7 (Below, simply, die 5 is moved, that it names. ). 

[0006] 

Because of this uncured resin 7 which is filled inside resin 
pool part 6 is coveredin optical fiber melt adhesion connector 
12, optical fiber strand 1 of this portion, with die 5 outside, 
being plugged Figure 7 is pulled out to with bottom of die 5 
from optical fiber strand outlet 1 1 of resin pool part 6 
bottommost part. 

[0007] 

After that, as shown in Figure 8, with resin curing vessel 9, 
hardening the uncured resin 7 which appears to die 5 outside 
with or other method which irradiates the for example 
ultraviolet light, in outside of optical fiber melt adhesion 
connector 1 2, resin 7 s of hardened state namely itforms 
re-coating layer 8. 

This way step which hardens step and uncured resin 7 which 
cover uncured resin 7 in optical fiber melt adhesion connector 
12 is named respective resin coating process, resin curing 
process. 

[0008] 

Here with die 5, resin pool part 6 is formed with capacity of 
extent which suitable quantity, reservoir -i> can do uncured 
resin 7 simply. 

Because of that, those where total length h (length of both 
arrows h which is shown in Figure 7 ) of optical fiber strand 1 
insertion direction of theaforementioned resin pool part 6 is 
long as die 5, are not used. 

total length h of resin pool part 6 with 10 mm extent , is 
relationship, h 



[0009] 

Well, when recoat of optical fiber melt adhesion connector 12 
is done this way, with portion of a in inside Figure 7 of optical 
fiber melt adhesion connector 12, before moving die 
5,because already, optical fiber melt adhesion connector 12 
embedding has made in resin 7, as for the resin 7 it has 
become state which fully adapts in optical fiber melt adhesion 
connector 12 surface. 

Therefore, adhesiveness of re-coating layer 8 and optical fiber 
melt adhesion connector 12 which were formedto this portion 
was satisfactory. 

Furthermore because with state which is shown in Figure 7, 
itcomes out gas bubble which enters in resin 7 inside resin 
pool part 6 to the upward side of resin 7, there was not a thing 
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where gas bubble remains in portion of a of optical fiber melt 
adhesion connector 12. 

[0010] 

[Problems to be Solved by the Invention] 

But with portion (Before moving die 5, portion which has not 
bathed yet in the resin 7 ) of b in inside Figure 7 of optical 
fiber melt adhesion connector 12,resin 7 was covered for first 
time die 5 is moved by, furthermore before resin 7 adapts to 
fully in the optical fiber melt adhesion connector 12 surface, 
appeared to with die 5 outside, resin 7 had hardened that way. 

[0011] 

Therefore, re-coating layer 8 which was formed to outside of 
optical fiber melt adhesion connector 12 with portion of b 
fully has not glued in optical fiber melt adhesion connector 12 
was. 

Depending, with this portion, re-coating layer 8 to be easy to 
peel off, toalso re-coating layer 8 entirety tears from here, to 
be , when it becomes so,because optical fiber melt adhesion 
connector 12 of strand internal becomes bare, for example 
water in optical fiber melt adhesion connector 12 deposits 
such as, optical fiber strand 1 itself had become unuseable. 

[0012] 

Furthermore when it is terrible, when portion of b of this 
optical fiber melt adhesion connector 12 embedding doing in 
resin 7, gas bubble entered between the this said optical fiber 
melt adhesion connector 1 2 and resin 7 , resin 7 had hardened 
with state. 

Especially, with vicinity of coating layer 3 end of topside in 
Figure 7, although this coating layer 3 end gas bubble comes 
out in upward direction of resin 7,because it becomes 
disturbance, aforementioned gas bubble was easyto 
accumulate. 

[0013] 

Therefore this resin 7 hardening, because gas bubble in 
re-coating layer 8 which becomes, does deformation or 
blistering with such as bend or the temperature change of 
atmosphere for optical fiber strand 1 , re-coating layer 8 
pressure does the optical fiber melt adhesion connector 12 of 
internal because of this, light transport quality deteriorates 
had. 

In addition when re-coating layer 8 tears from portion of this 
gas bubble,because optical fiber melt adhesion connector 12 
becomes bare, similarity to case where it is 
anabove-mentioned exfoliation, optical fiber strand 1 itself 

1 J 1 
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had become unuseable. 

This kind of problem could occur, when fatigue test is 
administeredvis-a-vis re-coating layer 8 forming part of 
optical fiber strand 1, could not acquire long term reliability 
of optical fiber strand 1 . 

[0014] 

As for this invention being something which can be made in 
order to solveaforementioned problem, as for objective, 
optical fiber strand itself becomes the unuseable, it is to offer 
recoat method of optical fiber melt adhesion connector which 
can prevent theincrease of light transport loss, can acquire 
long term reliability of optical fiber strand. 

[0015] 

[Means to Solve the Problems] 

After passing optical fiber melt adhesion connecting step 
where recoat method of optical fiber melt adhesion connector 
of this invention,putting coating layer to optical fiber, 
specified length removing aforementioned coating layer of 
each end part of optical fiber strand of pair which becomes, 
forms the optical fiber exposed part, melt adhesion connects 
ends of these optical fiber exposed part and forms the optical 
fiber melt adhesion connector, designates optical fiber strand 
of aforementioned pair as one optical fiber strand, Passing by 
resin coating process which covers resin in aforementioned 
optical fiber melt adhesion connector, after that, regarding to 
recoat method of optical fiber melt adhesion connector which 
does the resin curing process which hardens this resin, after 
aforementioned optical fiber melt adhesion connecting step 
before aforementioned resin coating process, keeping optical 
fiber melt adhesion connector of theaforementioned optical 
fiber strand in horizontal state, embedding doing in 
theaforementioned resin which is filled inside resin container, 
resin preparatory is covered makes feature in this optical fiber 
melt adhesion connector. 

[0016] 

[Embodiment of the Invention] 

With recoat method of optical fiber melt adhesion connector 
of above-mentioned this invention, after the optical fiber melt 
adhesion connecting step before resin coating process, 
keeping portion of inside optical fiber melt adhesion 
connector of the optical fiber strand in horizontal state, 
embedding doing in resin which is filledinside resin container, 
preparatory it covers resin in this optical fiber melt adhesion 
connector. 

Because of this as for coating amount it is little, might to 
optical fiber melt adhesion connector . resin is covered. 

[0017] 
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[0019] 
[0020] 



[0021] 

fct, *ean*tta)Sft*i»±-et. fro* 



Because of that because with following resin coating process, 
in resin whichis already covered to optical fiber melt adhesion 
connector, anew same resin it means todeposit, resin can be 
covered fully. 

In addition assuming, that temporarily, there was a portion 
where still optical fiber melt adhesion connector becomes 
bare, it can cover resin once more securely withthis step. 

This way before resin coating process resin preparatory 
coating fabric is done in optical fiber melt adhesion 
connector, resin 9H dyeing increases well in optical fiber 
melt adhesion connector, afterthat, by doing resin coating 
process, & it is possible . 

[0018] 

In addition, aforementioned way, keeping optical fiber melt 
adhesion connector in horizontal state,because it can come out 
gas bubble in resin which is covered to the coating layer end 
vicinity by preparatory covering resin, easily to upward 
direction, gas bubble in resin of this portion for most part 
stops being. 

Furthermore because resin is easy to be covered, with vicinity 
of coating layer end, because of surface tension, mainly with 
preparatory coating, possibility where gas bubble enters in 
resin of this portion anew in resin coating process islow. 

[0019] 

Therefore, when after this kind of resin coating process, resin 
is hardened with resin curing process, because resin to be 
good to optical fiber melt adhesion connector gas bubble 
formost part is not in fiu and resin, re-coating layer 
whichwas formed to outside of optical fiber melt adhesion 
connector fully glues in optical fiber melt adhesion connector. 

[0020] 

Depending, because re-coating layer has become difficult to 
peel off, there-coating layer tearing, optical fiber melt 
adhesion connector of strand internal becoming bare, kind of 
the optical fiber strand itself becoming unuseable is 
prevented. 

[0021] 

In addition bend of optical fiber strand and temperature 
change etc of atmosphere occurring, because for most part 
there is not a gas bubble in there-coating layer, re-coating 
layer pressure does optical fiber melt adhesion connector of 
internal, it isprevented . 

Therefore, be able to prevent deterioration of light transport 

quality, when fatigue test is administered at same time 

vis-a-vis re-coating formation section of optical fiber strand, it 

reaches point where long term reliability of the optical fiber 
~* — j — ~ -j 
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strand is acquired. 
[0022] 

However, regarding to this invention, meaning of keeping 
optical fiber melt adhesion connector in horizontal state, is not 
in precise sense to keep optical fiber melt adhesion connector 
in horizontal state,simply, optical fiber melt adhesion 
connector in sense of extent that lengthwise direction you 
keep in the state which is close to horizontal direction in 
comparison with perpendicular direction , It sneaks away 
from gas bubble of coating layer end vicinity of optical fiber 
melt adhesion connector to topside in resin inside resin 
container, it should have been possible. 

Grip doing coating layer of for example optical fiber melt 
adhesion connector both end sides by respective 
hand,adjusting spacing of both hands, it makes optical fiber 
melt adhesion connector lower sag andwhile it is this state 
embedding it should have done optical fiber melt adhesion 
connector in the resin. 

[0023] 

[Working Example(s)] 

Below, following form of execution of this invention to 
drawing, youexplain in detail. 

In Figure l~Figure 5, one example of recoat method of melt 
adhesion connector of optical fiber of the this invention is 
shown. 

[0024] 

First optical fiber melt adhesion connecting step was done. 

As shown in Figure 1, in same way as case of Figure 6,putting 
coating layer 3. 3 (outer diameter 420 ;mu m ) which consists 
of ultraviolet light curing resin in optical fiber 2, 2 (outer 
diameter 125 ;mu m ), at a time respective approximately 10 
mm it tore off theaforementioned coating layer 3 . 3 of end 
part of optical fiber strand 1, 1 of pair whichbecomes, melt 
adhesion it connected ends of optical fiber exposed part 4. 4 
which isexposed because of this, formed optical fiber melt 
adhesion connector 12. 

In this way, length H one optical fiber strand 1 where optical 
fiber melt adhesion connector 12 of total approximately 20 
mm was formed was completed. 

[0025] 

Next as shown in Figure 2, resin preparatory coating step was 
done. 

In order inside namely, resin container 10 uncured resin 7 
with state which is filted,for optical fiber melt adhesion 
connector 12 of optical fiber strand 1 almost to become 
horizontal state, grip doing coating layer 3. 3 of both end 
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sides respectively, embedding doing portion of the optical 
fiber melt adhesion connector 12 in resin 7 inside 
aforementioned resin container, 30 second extent it leftthat 
way, preparatory covered resin 7 in optical fiber melt 
adhesion connector 12. 

It came out gas bubble which this time accumulates in coating 
layer 3 % 3 end vicinity of the optical fiber melt adhesion 
connector 12, in interface upward direction of resin 7, it 
became without for most part. 

After that, optical fiber melt adhesion connector 12 was 
pulled up from in resin 7 inside the resin container 10. 

[0026] 

Next, continuing resin coating process and resin curing 
process, it did. 

Namely, kind of die 5 which is shown first in Figure 3 
wasprepared. 

This die 5, in for example optical fiber strand 1 insertion 
direction two with crack die which cracks,when using, is 
something of mechanism which becomes fixed with the bolt 
etc combining aforementioned crack die, with state which 
inserts optical fiber strand 1 into resin pool part 6. 

In addition length h of resin pool part 6 is 10 mm. 

[0027] 

resin curing vessel 9 is installed in lower of aforementioned 
die 5 as ultraviolet irradiation source which irradiates 
ultraviolet light to uncured resin 7. 

[0028] 

As inside resin pool part 6 of this kind of die 5, shown in 
Figure 3, theaforementioned optical fiber strand 1 insertion 
was done, with this state, with the optical fiber strand 1 inside 
resin pool part 6 portion of coating layer 3^ 3 which insertion 
is notdone grip was done with for example clamp , this clamp 
was moved to the up/down direction, in order for optical fiber 
melt adhesion connector 12 bottom to go into aforementioned 
resin pool part 6, the position of optical fiber strand 1 was 
adjusted. 

[0029] 

And, in resin pool part 6 of die 5, pouring in uncured resin 7 
which consists of for example ultraviolet light curing resin 
etc, it was filled. 

[0030] 

After that, with lower of die 5 irradiating ultraviolet light 
fromaforementioned resin curing vessel, 9 as aforementioned 
resin curing vessel 9 with state while it is operated, shown in 
Figure 4, until optical fiber melt adhesion connector 12 (In 
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Figure 4 not shown ) entirety comes out to aforementioned die 
5 bottom, it moved to one arrow direction which shows 
aforementioned die 5 in Figure 3. 

[0031] 

Like this, as by fact that it does, shown in Figure 5, uncured 
resin 7 which was covered to fully to optical fiber melt 
adhesion connector 12 coming out to bottom of die 5, while 
outer diameter becomes almost same as diameter of the 
optical fiber strand outlet 1 1 of resin pool part 6, it was 
hardened with resin curing vessel 9, re-coating layer 8 was 
formed. 

gas bubble had not entered in this re-coating layer 8, for most 
part. 

[0032] 

Here, like above when with optical fiber strand 1 which is 
acquired with method of this invention which is shown in 
Figure 1 -Figure 5 and optical fiber strand 1 which isacquired 
until recently with method which is shown in Figure 6~Figure 
8,you verify quantity of gas bubble in re-coating layer 8, 
compare, when the mobility rate of die 5 is designated as 20 
mm/s, with those of this invention 1 , with conventional ones 
22 and, optical fiber strand 1 which is acquired with method 
of this invention gas bubble inre-coating layer 8 has decreased 
markedly, it was verified . 

[0033] 

In addition in optical fiber strand 1 which is acquired with 
method of this this invention, when fatigue test which inspects 
long term reliability is administered,satisfying all condition, 
long term reliability acquired. 

In addition when it produces tape optical fiber center line 
making use of theaforementioned optical fiber strand 1, uses 
actually, completely there was not a thingwhere re-coating 
layer 8 tears. 

[0034] 

With this working example, uncured resin 7 was used that 
way here, but before usingnamely before preparatory coating 
of resin 7 and before resin coating process,beforehand such as 
leaves, method which removes gas bubble from the internal of 
aforementioned resin 7 beforehand is more desirable under 
vacuum atmosphere. 

[0035] 

In addition with this working example, example which uses 
ultraviolet light curing resin as the resin 7 was shown, but 
resin 7 which is used with this invention is notsomething 
which is limited in this, it is good even with for example 
thermosetting resin etc. 
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[0036] 

Furthermore with this working example, with resin 
preparatory coating step, 30 second* optical fiber melt 
adhesion connector 12 embedding weredone in resin 7, but if 
with recoat method of optical fiber melt adhesion connector 
of this invention,this kind of embedding time it is not 
something which especially islimited and appropriately it 
should have decided. 

[0037] 

With this working example, example which did just optical 
fiber melt adhesion connecting step* resin preparatory 
coating step* resin coating process* resin curing process 
was shown,but this invention is not something which is 
limited in this, other step has been allowed to have entered to 
front and back of theaforementioned each step. 

[0038] 

[Effects of the Invention] 

Re-coating layer tearing according to recoat method of optical 
fiber melt adhesion connector of this invention,before resin 
coating process in optical fiber melt adhesion connector resin 
by preparatory coating fabric doing, optical fiber melt 
adhesion connector of strand internal becoming bare, optical 
fiber strand itself becomes the unuseable, it can prevent . 

In addition because gas bubble is difficult to remain inside 
there-coating layer, there is not either a possibility transport 
loss of lightincreasing even occasion where bend of optical 
fiber strand and temperature change etcof atmosphere occur. 

Therefore, be able to prevent deterioration of light transport 
quality, when fatigue test is administered at same time 
vis-a-vis re-coating formation section of optical fiber strand, it 
reaches point where long term reliability of the optical fiber 
strand is acquired. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

side viewo which shows optical fiber strand which is 
acquired with optical fiber melt adhesion connecting step in 
one Working Example of recoat method of optical fiber melt 
adhesion connector of this invention 

[Figure 2] 

explanatory diagram c which shows resin preparatory coating 
step in one Working Example of recoat method of optical 
fiber melt adhesion connector of this invention in partial cross 
section state 

[Figure 3] 

explanatory diagram Q which shows portion of resin coating 
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process in one Working Example of the recoat method of 
optical fiber melt adhesion connector of this invention in 
partial cross section state 

[Figure 4] 

explanatory diagram D which shows portion of resin coating 
process in one Working Example of the recoat method of 
optical fiber melt adhesion connector of this invention in 
partial cross section state 

[Figure 5] 

In one Working Example of recoat method of optical fiber 
melt adhesion connector of this invention, expanding the 
optical fiber strand outlet vicinity of die, sectional view D 
which it shows 

[Figure 6] 

side viewo which shows optical fiber strand which is 
acquired with optical fiber melt adhesion connecting step in 
one example of recoat method of conventional optical fiber 
melt adhesion connector 

[Figure 7] 

explanatory diagram G which shows resin coating process in 
one example of recoat method of melt adhesion connector of 
conventional optical fiber in partial cross section state 

[Figure 8] 

In one example of recoat method of conventional optical fiber 
melt adhesion connector, after resin curing process, 
explanatory diagram 0 which shows state where re-coating 
layer was formed to outside of optical fiber melt adhesion 
connector in partial cross section state 

[Explanation of Symbols in Drawings] 

1 

optical fiber strand 
10 

resin container 
11 

optical fiber strand outlet 
12 

optical fiber melt adhesion connector 
2 

optical fiber 
3 

coating layer 
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optical fiber exposed part 
5 

die 
6 

resin pool part 
7 

resin (uncured ones. ) 
8 

Re-coating layer 
9 

resin curing vessel 
[Figure 1] 
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[Figure 2] 



[03] 



[Figure 3] 
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